A microtiter-plate-based cytochrome P450 3A activity assay in fish cell lines.
Enzymes belonging to the cytochrome P450 3A (CYP3A) subfamily play an important role in the metabolism of endogenous substances and xenobiotics, including pharmaceuticals. Xenobiotics can alter CYP3A expression and activity, and therefore, changes in CYP3A activity may serve as a biomarker of xenobiotic exposure. To determine changes in CYP3A enzyme activity for environmental risk assessment of xenobiotics including pharmaceuticals, high-throughput assays are needed, but these are missing for fish cells to date. Here, we report on the development of a fluorescent-based CYP3A high-throughput assay for four fish cell lines cultivated in 96-well plates based on 7-benzyloxy-4-trifluoromethylcoumarin as a CYP3A substrate. We show that human CYP3A substrate BFC is catalyzed by fish CYP3A enzymes to a fluorescent product. Its formation is dependent on cell numbers and incubation time. Furthermore, we demonstrate that with this new CYP3A assay induction and inhibition of enzyme activity by pharmaceuticals can be determined. This new cell-based assay is suitable for detection of alteration in CYP3A enzyme activity in large-scale experiments for screening of pharmaceuticals occurring in the environment.